A majority of African American adults do not eat the recommended daily amount of fruit and vegetables. This study examined baseline demographic, health-related, and psychosocial variables as predictors of change in fruit and vegetable consumption from baseline to postprogram in a sample of church members taking part in a 15-month intervention. Participants who had a greater waist circumference, greater baseline fruit and vegetable consumption, greater leisure time physical activity, higher levels of social support, greater attendance at worship service, were obese, and did not have diabetes at baseline showed higher posttest fruit and vegetable consumption.
Although faith-based studies targeting African Americans have shown meaningful increases in fruit and vegetable consumption, no faith-based studies have explored which variables predict changes in consumption. A better understanding of who is more or less likely to increase fruit and vegetable consumption can help inform more targeted interventions. For example, if individuals with higher self-efficacy are more likely to increase consumption, then interventions can incorporate additional, or more intense, intervention strategies targeting those with low self-efficacy upon program entry. Perhaps, closest to our targeted population was a study by Langenberg and colleagues 21 targeting a diverse sample of WIC (Special Supplemental Nutrition for Women, Infants, and Children) mothers (>50% African American) in Maryland. They found that baseline attitudes, self-efficacy, barriers, knowledge, and responsibility (for food shopping and preparation) were significant predictors of change in fruit and vegetable servings consumed at the 6-month follow-up and there was a trend toward significance between education and employment and fruit and vegetable consumption.
Most of the literature to date (faith-based and/or targeting African Americans) has been cross-sectional studies examining correlates of fruit and vegetable consumption at 1 time point (ie, at baseline). [22] [23] [24] [25] [26] . Variables such as gender, 23, 26 age, [24] [25] [26] employment status, 25 income, 25, 26 , marital status, 24 comorbidities, 25 education, 23, 24, 26 self-rated health, 23, 26 weight status, 26 cooking practices, 25 beliefs, 23 knowledge, 23 outcome expectations, 25 barriers, 22, 25 rewards, 22 benefits, 22 self-efficacy, 23, 25 social support, 23, 25 social norms, 22 church attendance, 25 and exercise 25, 26 have been associated with fruit and vegetable intake in African Americans. Although cross-sectional studies can be useful, studies examining predictors of change in outcomes (ie, fruit and vegetable consumption) offer additional insight, which may assist in efforts aimed at improving the targeted health behaviors.
The Faith, Activity, and Nutrition (FAN) study was a 15-month physical activity and dietary intervention targeting African Methodist Episcopal (AME) churches in South Carolina. Results from FAN showed that fruit and vegetable consumption was significantly higher at the posttest follow-up in the intervention group than in the control group. 27 This study addresses a current gap in the literature by examining baseline predictors of change in fruit and vegetable consumption in a sample of African American church members taking part in FAN. We examined whether demographic, health-related, and psychosocial variables at baseline predicted increases in fruit and vegetable consumption from baseline to 15 months (ie, postprogram).
METHODS
The methods of the FAN program have been described in more detail elsewhere. 27, 28 In brief, FAN was a physical activity and nutrition intervention implemented in AME churches in South Carolina. The FAN program used a community-based participatory 238 FAMILY & COMMUNITY HEALTH/JULY-SEPTEMBER 2013 research approach in which a planning committee consisting of church leaders, lay members of the church, and university staff worked together at all stages of the research project to develop, implement, and evaluate the program. The primary goals of FAN were to increase moderate to vigorous intensity physical activity and fruit and vegetable consumption and to improve blood pressure measurements.
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RESEARCH DESIGN
This study used a group-randomized design, and implementation took place in 3 waves over a 5-year period of time. The size and scope of this project was large, so randomizing all 74 churches simultaneously was not feasible. Therefore, different geographical districts of churches were randomized at 3 different time points or waves. Churches were randomized to receive the intervention immediately following baseline assessments (ie, intervention group) or at the end of the 15-month intervention period, following postmeasurements (ie, control group).
CHURCH RECRUITMENT
As reported in more detail elsewhere, 28 131 pastors from 4 geographically defined AME districts in South Carolina were sent letters from their presiding elder introducing the FAN program and inviting participation. FAN staff made follow-up telephone calls to the pastors to provide more detail about the FAN program and to answer any questions. Pastors from interested churches typically appointed a liaison to assist in scheduling and coordinating measurement sessions and church intervention trainings.
Procedures
Liaisons from interested churches were asked to recruit members of their congregation to take part in a measurement session at baseline (preintervention). Recruitment goals were a function of church congregation size (13 members for small churches, 32 members for medium, and 63 members for large). Study staff provided the churches with flyers and announcements that could be used to recruit participants. At each baseline measurement session, participants completed an informed consent form that was approved by the institutional review board at the University of South Carolina and by the FAN planning committee. To be eligible, participants had to be at least 18 years of age, be free of serious medical conditions or disabilities that would make small changes in physical activity or diet difficult (self-identified), and attend worship services at least once a month (to ensure intervention exposure). Upon providing consent, trained FAN staff took physical assessments and participants completed a comprehensive survey.
The same measures were repeated 15 months later (postprogram). Prior to the scheduled postmeasurement session, participants were mailed a letter inviting them to take part in a posttest assessment and the survey to complete prior to the session and churches were asked to make announcements at worship services. Participants also received a phone call from study staff, reminding them to attend the scheduled measurement session. Participants unable to attend their scheduled measurement session were invited to attend a future session at a nearby church. Repeated contacts were made with participants not attending a session, asking them to return their survey in a postage-paid envelope.
Intervention
The intervention targets, guided by the structural ecological model, 29 were developed by the FAN planning committee during the first year, using a community-based participatory research approach. Churches were asked to implement intervention activities, focusing on physical activity and healthy eating, which targeted each of the 4 structural factors within the model. Although churches had a great deal of flexibility in how they addressed each of the factors, they were asked to implement a set of core activities targeting both physical activity and healthy eating: distribute bulletin inserts, share messages from the pulpit, pass out educational materials, create a FAN bulletin board, and suggest guidelines and practices that the pastor could set.
Each church formed a committee and attended a 1-day training. Each committee developed a formal intervention plan that followed the structural ecological model 29 and was in line with the overall FAN objectives. Upon submission of their plan and budget, FAN churches received a stipend to assist with FAN-related activities. Each church also sent 2 individuals to attend a cooks training that focused on the DASH (Dietary Approaches to Stop Hypertension) diet plan. Church cooks have considerable influence on the dietary habits of church members. They prepare foods for both routine and special events and are interested in serving food that is appealing and comforting to members of the congregation. Actively engaging cooks in a faith-based intervention, to our knowledge, has never been done. More details of the committee and cooks trainings can be found elsewhere. 28, 30 In addition to the trainings, committee members, cooks, and pastors received monthly mailings over the 15-month intervention period. Each mailing focused on either physical activity or healthy eating and highlighted a health behavior change strategy consistent with the social cognitive theory 31 (eg, social support, self-monitoring, self-efficacy) and a health condition related to poor activity or dietary habits. Finally, study intervention staff made follow-up technical assistance calls to pastors, FAN coordinators, and cooks. The purpose of the calls was to learn what types of activities were being implemented and to help problem solve any challenges they were facing.
Measures
Sociodemographic and health-related variables
Participants were asked to self-report their age, gender, race, marital status, total household income, highest grade or years of education completed, and rated their general health status on a scale from 1 (excellent) to 5 (poor). Participants also reported the number of times per month they attended worship services and other church activities or meetings, excluding worship service.
Fruit and vegetable intake
The National Cancer Institute fruit and vegetable all-day screener measured fruit and vegetable consumption (cups per day). 32 Nine of the original 10 items were used (French fry consumption was excluded). 33 Participants were asked about the types and quantity of fruit and vegetables consumed in the past month. This instrument correlates moderately with 24-hour recall measures (men: r = 0.66; women: r = 0.51) 34 and is similar to one used in another faith-based intervention with African Americans 17 that also showed a moderate correlation with 3-day food records (r = 0.51).
Self-efficacy for fruit and vegetable consumption
Self-efficacy for fruit and vegetable consumption was measured with a 10-item scale adopted from the Sallis et al 35 scale and used in 2 other faith-based projects. 19, 20, 36 On a scale of 1 (not at all confident) to 4 (very confident), participants were asked how confident, in the next 6 months, he or she could eat fruit and vegetables when faced with common barriers.
Social support for fruit and vegetable consumption
Social support for fruit and vegetable consumption over the past 12 months from family, friends or work colleagues, and people at church was each measured with a 3-item scale. On a scale from 1 (none) to 4 (a lot), participants were asked how much encouragement they got from family/friends or work colleagues/members of church to eat more fruit and vegetables. The items used to assess family and friend/colleague support were derived from a study by Eyler et al 37 involving minority women, which were adapted from the Sallis et al 38 
Church support for healthy eating
Because an existing church support scale was not available in the literature, we developed 6 items that assessed church support for healthy eating 39 over the past 12 months. Items that had face validity were developed to capture important types and sources of support in church settings, based on experiences from a previous faith-based project, 40, 41 input from church leaders and lay members, and the guiding theory for our intervention. 29 All items used a 4-point response scale ranging from 1 (rarely or never) to 4 (most or all of the time).
Physical activity
The CHAMPS (Community Health Activities Model Program for Seniors) questionnaire 42 assessed leisure time moderate to vigorous physical activity and the frequency and duration of various physical activities completed "in a typical week during the past 4 weeks." This measure has been shown to be valid, 43 have acceptable test-retest reliability, 43 and be sensitive to change. 42, [44] [45] [46] [47] A 36-item modified version, similar to the one described by Resnicow et al., 48 was used in this study. Hours per week of leisure time moderate to vigorous physical activity (≥3.0 metabolic equivalent tasks, with the removal of household and related activities), were calculated.
Perceived stress
A 4-item version of the Perceived Stress Scale 49,50 measured the degree to which situations in one's life are appraised as stressful. On a scale from 1 (never) to 5 (very often), participants were asked how often, in the last month, he or she felt or thought a certain way.
Body mass index
Height to the nearest quarter inch and weight to the nearest one-tenth of kilogram were obtained by trained staff. Body mass index (BMI) was calculated (as kg/m 2 ) using standard procedures.
Diabetes
Self-reported presence of diabetes was assessed by asking participants, "Have you ever been told by a doctor, nurse, or other health professional that you had diabetes 51 ?" Participants answering "yes" or "yes, but only during pregnancy" were considered to have diabetes.
Hypertension
Resting blood pressure was taken 3 times on the right arm, after participants sat quietly for 5 minutes, 52 with the automated DinaMap ProCare Monitor (DPC-100X-EN Rochester, New York). 53 The average of the second and third measures was used. Because participants may have controlled hypertension, self-reported presence or absence of hypertension was also assessed by asking participants, "Have you ever been told by a doctor, nurse, or other health care professional that you had high blood pressure 51 ?" Participants with a systolic blood pressure more than 140 mm Hg, a diastolic blood pressure more than 90 mm Hg, or answering "yes" to the selfreport question were classified as hypertensive.
Statistical analyses
A square-root transformation corrected skewness in both baseline and postprogram fruit and vegetable consumption scores. Differences in baseline demographic and healthrelated variables among those completing and not completing both pre-and postprogram fruit and vegetable consumption measures were assessed with χ 2 and t tests. Analysis of covariance examined baseline predictors of posttest fruit and vegetable consumption. SAS PROC MIXED (SAS Institute Inc, Cary, North Carolina) was used to control for church clustering. Postprogram fruit and vegetable consumption was the dependent variable in all analyses, and the baseline predictor variable of interest was the independent variable. A separate model was conducted for each baseline predictor examined. Baseline fruit and vegetable consumption, age, gender, education, church wave, church size, and intervention group were added as covariates to analyses that did not include these variables.
RESULTS
Of the 1257 participants from 74 churches enrolled in FAN and included in the primary outcomes article, 27 1186 participants from 74 churches completed the fruit and vegetable consumption measure at baseline. Of these 1186 participants, 627 participants from 68 churches had complete postprogram fruit and vegetable consumption data. Those with complete pre-and postprogram fruit and vegetable consumption data were older (P < .0001), reported attending more church activities/meetings (P = .01), participated in less leisure time physical activity (P = .01), reported greater self-efficacy for fruit and vegetable consumption (P = .003), were more likely to be married (P = .04), and have hypertension (P = .004) at baseline than those without complete data.
As shown in Table 1 , the mean age of participants in this study was 57.4 ± 12.3 years and the mean BMI was 32.6 ± 7.3 kg/m 2 . Most participants were female (76.2%), were married (56.6%), had total household incomes less than $40 000 (57.7%), had at least some college education (57.1%), and were overweight or obese according to their BMI (88.1%). At baseline, participants consumed 3.9 ± 3.7 cups of fruit and vegetables per day and engaged in 3.6 ± 5.0 hours of leisure time physical activity a week.
Mean adjusted posttest fruit and vegetable consumption (for categorical variables), estimates, standard errors, and P values for each baseline predictor variable examined are shown in Table 2 . Posttest fruit and vegetable consumption was significantly higher in obese participants than in both overweight (P = .04) and normal weight (P = .03) participants, as well as in those without diabetes (P = .04) at baseline. Participants with a greater waist circumference (P = .04), higher fruit and vegetable consumption (P < .0001), higher levels of leisure time physical activity (P = .01), greater social support (P = .01), and higher worship service attendance (P = .04) at baseline also had greater fruit and vegetable consumption at posttest. There was a borderline significant relationship between posttest fruit and vegetable consumption and greater church support (P = .06) and higher attendance at church activities/meetings (P = .06). Gender, education, income, marital status, health status, hypertension, age, BMI, stress, and self-efficacy at baseline were not associated with posttest fruit and vegetable consumption (all Ps >.05).
DISCUSSION
A majority of African American adults do not eat the recommended daily amount of fruit and vegetables, perhaps contributing to the disparities in chronic disease the United States faces. Four major trials to date have focused on increasing fruit and vegetable consumption in African Americans through faith-based behavioral interventions: Eat for Life trial, 18 Black Churches United for Better Health, 17 Healthy Body Healthy Spirit, 19 and Body and Soul. 20 Although each intervention has successfully increased fruit and vegetable consumption, none of these studies have examined which (baseline) variables predict changes in intervention outcomes. The current study addresses a major gap in the current literature by examining which baseline variables predict change in fruit and vegetable consumption in a successful faith-based physical activity and dietary intervention targeting African Americans (FAN). 27 The knowledge gained from this study should be considered when developing subsequent faith-based dietary interventions.
Predictor studies are valuable for helping to understand who is most and least likely to make targeted behavioral changes. Individuals lacking the characteristics associated with increased fruit and vegetable consumption can be identified from the outset, and steps to change the modifiable variables can be undertaken. Although nonmodifiable predictors cannot be changed, different intervention approaches and/or more intense approaches can be used to counterbalance the unfavorable characteristics of the participant.
This study found that church members who had a greater waist circumference, greater baseline fruit and vegetable consumption, greater leisure time physical activity, higher levels of social support, greater attendance We were surprised to find the positive associations for waist circumference and obesity; it is possible that the total volume of food consumed by these individuals was higher and therefore they inherently consumed greater amounts of fruit and vegetables.
To the researchers' knowledge, no other faith-based studies have examined predictors of change in fruit and vegetable consumption; therefore, caution should be taken when comparing our findings with other studies (ie, different designs). Similar to our predictor findings, cross-sectional studies have found a positive association between fruit and vegetable consumption, social support, 23, 25 and exercise 25, 26 in African Americans. There is cross-sectional evidence that risk behaviors, namely, physical activity and fruit and vegetable consumption, may cluster in such a way that individuals with low physical activity also have low fruit and vegetable intake. 54 Perhaps, engaging in one healthy behavior (ie, physical activity) motivated improvements in another healthy behavior (ie, fruit and vegetable consumption).
Participants with higher attendance at worship service and church activities (borderline) at baseline had greater increases in fruit and vegetable consumption. Worship attendance has been shown to be associated with healthy behaviors. 55 It is also likely that participants, at least in the intervention group, had greater exposure to FAN, which may have resulted in greater increases in fruit and vegetable consumption. This is in line with the findings of Resnicow et al, 25 who found a positive association between church attendance and fruit and vegetable consumption, and the findings of Campbell and colleagues, 17 who found that church attendance over the study period was a strong predictor of increased fruit and vegetable consumption among individuals in the intervention group.
There was a borderline significant relationship between church support at baseline and fruit and vegetable consumption such that church members reporting higher support from his or her church for healthy eating had greater increases in consumption. Crosssectional data from FAN also showed a positive relationship between church support and fruit and vegetable consumption. 39 Creating social and physical environment that promotes good health for all is one goal of Healthy People 2020. 56 A unique aspect of FAN was its focus on creating a church environment that supported healthy eating practices through getting the word out, providing opportunities, and developing policies and guidelines. Future faith-based studies may wish to consider church support and its potential influence on changes in health behaviors such as fruit and vegetable consumption.
None of the demographic variables were associated with greater changes in fruit and vegetable consumption, and to our surprise, selfefficacy was not associated with increases in fruit and vegetable consumption. Self-efficacy has been shown to be one of the strongest predictors of fruit and vegetable consumption in adults 57 ; cross-sectional studies with African Americans have also found a positive relationship between self-efficacy and fruit and vegetable consumption. 23, 25 One possible explanation for the lack of relationship in this study was a restricted range, as, overall, self-efficacy at baseline was fairly high in our sample.
Limitations, including the use of a selfreport measure of fruit and vegetable intake, should be considered when interpreting the findings of this study. Although 24-hour recalls may be considered the criterion standard for measuring dietary intake, this approach was not feasible, given the size and scope of the study. In addition, a higher-than-desirable rate of attrition was present in this study, although in line with what other studies targeting physical activity of African Americans have reported. 58 This is the first faith-based study to examine baseline predictors of change in fruit and vegetable intake among African Americans and offer insight into who may be most (or least) likely to make changes. Nonsignificant predictors in this study should not be discounted, as this type of analysis in faith-based settings is in its infancy. Additional predictor studies will collectively help identify individuals who may be more "at risk," and subsequent interventions can incorporate more intense strategies and additional resources to assist those who are less likely to change, ultimately leading to more effective interventions.
